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(g) Head-mounted image display apparatus. 

(57) The head-mounted image display apparatus 
may be worn in a fashion similar to eyeglasses 
and is provided with left and right shutoff 
switches (23,24) operable so that, when the left 
shutoff switch (23) Is operated, a left LCD (10) is 
active to display a black surface image and a 
right LCD (n) displays a test pattern, and vice 
versa. A user may thus easily effect focus and 
width adjustment without external input and 
without having to keep one eye closed during 
adjustment Also provided are audio earphones 
and a detection circuit for detecting input of a 
three dimensional image signal. Also, a sur- 
round audio processing circuit is provided 
which is active according input of the three 
dimensional image signal. 



CM 

d 

UL 




< 

U> 



0. 
ID 



CM 

c\r-H 



ma 

28 

til 

a 



I 5 



T 



Jouve. 18. rue Saint-Denis, 75001 PARIS 



UJO 
0CUJ 

Co 



o 

8 

a 
z 



1 



EP 0 595 705 A1 



2 



BACKGROUND OF THE INVENTION 
Field of The Invention 

The present invention relates generally to a eye- 
glass type image display apparatus which permits 
monitoring of an image, such as a video or television 
image, in an immediate form via a pair of ocular lens- 
es. 

Description of The Prior Art 

Various eye glass type image display devices, 
or 'head mounted' image displays, have been dis- 
closed. Such apparatus generally includes a single 
LCD display panel to be viewed commonly by both 
eyes of a user or, a pair of LCD panels to be viewed 
by each eye separately. Such head mounted image 
displays may be used for three-dimensional (3-D) im- 
age effects, virtual reality applications or private 
viewing of video images or the like. 

Also provided with such apparatus are one or two 
earphones for conveying sound associated with im- 
ages displayed on the LCDs. The audio circuit for the 
earphones may be provided with a 'surround' circuit 
which is well known for improving presence. The sur- 
round circuit may have a switch for turning same on 
or off. 

Japanese Patent Application (First Publication) 
No. 3-256836 discloses an image display device for 
display of 3-D images which alternately displays sep- 
arate images for left and right viewing fields. It is not- 
ed that, since non 3-D image input does not require 
alternating field processing during display, a change- 
over switch is required for selecting between input of 
3-D type image data and input of conventional image 
data. 

In the above-described head mounted image dis- 
play apparatus, which has separately disposed left 
and right LCD panels, it is necessary to focus each of 
the LCDs separately and to adjust the axis of each oc- 
ular lens to a center of a user's eye, so-called 'eye 
width adjustment in order to properly view a displayed 
image. However, some users experience difficulty in 
effecting such adjustments, since eye spacing be- 
tween different users is different, and eye width and 
focus adjustments require that a user close one eye 
while focusing the image for the opposite eye. Also, 
for effecting such adjustments, external input of im- 
age data must be provided. 

Further, there is an additional problem that some 
users experience confusion since such head- 
mounted image display devices have a plurality of ad- 
justment controls such as eye width adjustment con- 
trols, f cusing controls, surround sound switch, 3-D 
imag switch, and the like. 

Therefore, it has been required to provid a head 
mounted image display apparatus in which satisfac- 



tory focusing and eye distance adjustment can be 
easily and reliably carried out and which is simple of 
operability while providing high utility. 

SUMMARY OF THE INVENTION 



It is therefore a principal object of the present in- 
vention to overcome the drawbacks of the prior art. 
It is a further object of the present invention to 
10 provide a head mounted image display apparatus in 
which satisfactory focusing and eye distance adjust- 
ment can be easily and reliably carried out. 

It is also an object of the invention to provide a 
head mounted image display apparatus which is sim- 
15 pie to operate and provides high utility. 

In order to accomplish the aforementioned and 
other objects, a head-mounted image display appara- 
tus is provided, comprising: first image display 
means; second image display means; and interrupt 
20 means engagable for discontinuing image display by 
a selected one of the first or second image display 
means. 

According to another aspect of the invention, a 
head-mounted image display apparatus is provided, 

25 comprising: first image display means; second image 
display means; and display blackout means active to 
control a selected one of the first or second image dis- 
play means to display a black image surface accord- 
ing to engagement thereof. 

30 According to a still further aspect of the invention, 

a head-mounted image display apparatus is provided, 
comprising: left image display means; right image dis- 
play means; left audio output means; right audio out- 
put means; and, a surround audio circuit selectively 

35 operable to process audio data supplied to the left 
and right audio output means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 In the drawings: 

Fig. 1 (a) is a perspective view of a head mounted 
image display apparatus according to a first pre- 
ferred embodiment of the invention; 
Fig. 1 (b) is an explanatory diagram of an optical 

45 system associated with the display apparatus of 

the Fig. 1(a); 

Fig. 2 is a block diagram of an electrical circuit of 
the first embodiment; 

Fig. 3 (a) - (c) are explanatory diagrams of left 
so and right image fields in different operation 

modes of the first embodiment; 
Fig. 4 (a) - (c) show examples of different test pat- 
terns which may be utilized for focusing operation 
of a head mounted display according to the inven- 
55 tion; 

Fig. 5 (a), (b) are persp ctive views of operating 
switches associat d with th display apparatus 
f the first mbodim nt; 
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Fig. 6 is a perspective view of a head mounted im- 
age display apparatus according to a second pre- 
ferred embodiment of the invention; 
Fig. 7 is a block diagram of an electrical circuit ac- 
cording to the second embodiment; 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings, Fig. 1(a) shows a 
perspective view of a head-mounted image display 
apparatus 1 according to a first preferred embodi- 
ment of the invention. 

The head-mounted image display apparatus 1 
comprises a cabinet 2 (main body) having bows 3 at 
left and right sides thereof (hereinafter left and right 
shall correspond to point of view of a user wearing the 
head-mounted image display apparatus 1). On a top 
left surface of the cabinet 2, a left focusing slider 4 
and a left calibration switch 5 are provided, while on 
a top right surface of the cabinet 2, a right focusing 
slider 6 and a right calibration switch 7 are disposed. 
On the bottom surface of the cabinet 2 left and right 
eye width adjusting knobs 8 and 9 are provided. 

Fig. 1(b) is a plan view of an optical system 
mounted within the cabinet 2. As seen in the drawing, 
the optical system comprises left and right LCD (liquid 
crystal display) panels 10, 11 with backlights 16 and 
17 mounted behind the LCDs 10 and 11 respectively. 
Ocular lenses 14 and 15 are mounted in front of the 
LCDs 10, 11 respectively at positions between the 
LCDs 10, 11 and the eye positions 12, 13 indicative 
of the eyes of a user. 

In effect, according to the above-described con- 
struction, two separate optical systems are provided, 
a left optical system comprising the backlight 16, the 
LCD 10 and the ocular lens 14 and a right optical sys- 
tem comprising the backlight 17, the LCD 11 and the 
ocular lens 15. The previously mentioned left and 
right focusing sliders 4 and 6 are active, according to 
movement thereof, to move respective ocular lenses 
14, 15 in a direction A (Fig. 1(b)) along the axis of vi- 
sion of the user so as to allow different users to focus 
the LCDs according to individual vision requirements. 
It will also be noted that, alternatively, the focusing 
sliders 4, 6 may be constructed so as to move the 
LCDs 10, 11 along the axial direction A while the oc- 
ular lenses 14, 15 remain stationary. 

Further, the above mentioned eye width adjust- 
ing knobs 8 and 9 are active, according to movement 
thereof, to move the respective left and right optical 
systems in a direction B so as to enable individual 
users to adjust the spacing between the LCDs 10 and 
11 according to their needs. 

For further facilitating optimal focusing of the 
LCDs 10, 11, the left and right calibration switches 5, 
7 provided on the upper side of the cabinet 2 op rate 
as foil ws: wh n the left sid calibrati n switch 5 is 



depressed, the left side LCD 10 displays a black 
screen while, when the right side calibration switch 7 
is depressed, th system is operable to black out the 
right LCD 11 so that a user may focus a displayed im- 

5 age one eye at a time. 

Further, according to the preferred embodiment, 
when the left side calibration switch 5 is depressed, 
the leftside LCD 10 displays a black screen while the 
right LCD 11 displays a test pattern. On the other 

10 hand, when the right side calibration switch 7 is de- 
pressed, the system is operable to black out the right 
LCD 11 and to display a test pattern on the left LCD 

10. Thus, individual focus may be established for 
each eye while both eyes remain open. In this man- 

15 ner, since the calibration switches 5 and 7 correspond 
to the side to be blacked out and are proximate the 
focusing sliders and adjustment knobs for each side 
respectively, adjustment of the head-mounted image 
display apparatus 1 according to the invention be- 

20 comes intuitive and the apparatus is easy to use. 
Also, since, as described hereinlater, the head- 
mounted image display apparatus 1 may be provided 
with a character generator for providing a test pattern, 
focusing adjustments may be made when no external 

25 image signal is input 

Fig. 2 shows a block diagram of an electrical cir- 
cuit for effecting the above-described operation. As 
may be seen, Fig. 2 shows the left and right LCDs 10, 

11, the the left and right calibration switches 5, 7 as 
30 well as the backlights 16, 17. External video signals 

are input to an RGB decoder via a superimpose circuit 
21. Switches 23, 24 are interposed between the out- 
put of the RGB decoder 22 and the left and right LCDs 
10, 11 respectively and are normally connected to 

35 first terminals 23a, 23b allowing both LCDs 10, 11 to 
receive input image data from the RGB decoder. 
However, a black signal generator 25 is further pro- 
vided and is connected to second teminals 23b, 24b 
of the switches 23, 24. When one of the switches 23 

40 or 24 is switched to engage the second terminal 23b 
or 24b, a black signal is supplied to the associated 
LCD. Also provided are a character generator for pro- 
viding test pattern images and a microcomputer for 
controlling calibration operations as will be explained 

45 hereinlater. 

For facilitating display of 3-D images, the electri- 
cal circuit of Fig. 2 further shows a timing generator 

26 (TG) associated with a pair of driving circuits 27, 

27 which are Interposed respectively between the 
50 timing generator 26 and one of the LCDs 10, 11. A 

lighting circuit 28 is also provided for controlling the 
backlights 16, 17. 

According to the above construction, calibration 
operation of the head-mounted image display appa- 
55 ratus 1 according to the first preferred embodiment is 
carried out as described in detail hereinbel w. 

When, for example, the I ft calibration switch 5 is 
switched ON. the left switch 23 is switched to th s c- 
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ond terminal 23b for rec iving a black screen input 
from the black signal g nerator 25, at this time a sig- 
nal indicative of the ON state of the left calibration 
switch 5 is entered into the microcomputer 29 and a 
test pattern selected at the character generator 30 is 
sent to the right LCD 11 via the superimpose circuit 
1 2 and the RGB decoder 22, since the right switch 24 
remains connected to the f irst terminal 24a. At this 
time, input of external video image data is suspended. 

When the right calibration switch 7 is turned ON 
the above operation is reversed such that the right 
LCD 11 becomes black and the test pattern is dis- 
played on the left LCD 10. It will be noted that if both 
left and right calibration switches 5 and 7 are switched 
ON, both left and right LCDs 10 and 11 will display 
black screens, although it is alternatively possible to 
have both screens display the test pattern under this 
condition for confirmation of focusing. 

Thus, normally, input video image data is dis- 
played on both LCDs 10 and 11 as shown in Fig. 3(a), 
while, when the left calibration switch 5 is ON, images 
as shown in Fig. 3(b) are displayed on the LCDs 10 
and 11. while, when the right calibration switch 7 is 
ON, images such as shown in Fig. 3(c) are displayed 
on the LCDs 10 and 11. 

Figs. 4(a) - 4(c) show various types of test pat- 
terns which may be utilized for focusing operation. 
Optimally, a test pattern will indicate the center and 
four comers of the screen with figures, marks, letter 
or the like, or alternatively illustrations may be used 
to provide an object for focusing. 

It will be noted that the calibration switches 5 and 
7 need not be independent push button type switches 
as shown in Fig. 1 . Figs. 5(a) and 5(b) shown alterna- 
tive constructions which may be utilized as calibration 
switches. Fig. 5(a) shows a single three-position cal- 
ibration switch 5a. In a center position thereof, cali- 
bration operation is not engaged and the head- 
mounted image display apparatus 1 displays images 
in a normal manner (Fig. 3(a)), when moved to a left 
side position thereof the left calibration operation is 
carried out as described in connection with the cali- 
bration switch 5 hereinabove (Fig. 3(b)) and, when the 
opposite (right) side position thereof, the calibration 
switch 5a is active to initiate the right calibration op- 
eration as described hereinabove in connection with 
the right calibration switch 7. 

Referring to Fig. 5(b), another alternative con- 
struction of the calibration switch is shown. According 
to this, a left calibration button 5b (and right calibra- 
tion button 7b)is provided on an upper surface of the 
left focusing slider 4 (and the right focusing slider 6). 
According to this, the calibration switch may be held 
down concurrently with sliding of the slider for carry- 
ing out focusing. Thus operation is simplified and user 
conv nience is nhanced. 

H reinb I w, a econd embodiment f a head- 
mounted image display apparatus 100 according to 



the invention will be described with reference to Figs. 
6 and 7. 

Similarly to th first embodiment, the head- 
mounted image display apparatus 100 of the second 

5 embodiment comprises a main cabinet 2 having bows 
3 attached at each side thereof for allowing the appa- 
ratus to be worn in a manner similar to eyeglasses. 
The present embodiment utilizes a parallax technique 
for providing 3-D imaging and is also equipped with 

10 left and right audio headphones 31, 32 and a sur- 
round 35 (Fig. 7) circuit for providing audio data to ac- 
company input image data. 

In addition, a mode switch 33 is provided on an 
outer side surface of the cabinet 2 for switching an op- 

15 erational mode between ordinary 2-D (two dimen- 
sional) image display mode and a 3-D image display 
mode. The head-mounted image display apparatus 
100 may be connected to a VTR 34 via a connecting 
cable 34a or the like for providing external image 

20 data. The VTR 34 outputs a video signal and left and 
right audio signals L and R. 

Referring now to Fig. 7, the audio signal L and R 
are input to a per se known surround sound circuit 35 
and from there are output to respective headphones 

25 31 and 32 via amplifiers 36 and 37. The video signal 
is input to a timing generator 26 (TG) and, for being 
converted to image data for input to the left and right 
LCDs 10, 11, is also input to an RGB decoder 22. The 
timing generator is responsive to the position of the 

30 mode switch 33 to control the display mode of the 
LCDs 10, 11 according to a 2-D position, in which 
identical images are provided to left and right LCDs 
10, 11. and a 3D position in which separate images 
having a parallax difference therebetween are re- 

35 spectively provided to left and right LCDs 10, 11 so as 
to create a 3-D effect According to the present em- 
bodiment, the surround sound mode is activated syn- 
chronously with the 3-D position of the mode switch 
33 such that surround audio processing is always 

40 provided simultaneously with a 3-D image signal. 
Thus, operation is simplified, since no separate con- 
trols need be provided for operation of the surround 
sound circuit 

When 3-D video data is received from the VTR 

45 34, image data is sent to the left and right LCDs 1 0, 
11 alternately, one field after another. If the 3-D pos- 
ition of the mode switch 33 is engaged atthis time, the 
timing generator 26 is active to make synchronism de- 
tection and alternately control write/hold modes of the 

so left and right LCDs 10, 11 according to the Image 
fields on the incoming 3-D signal. That is, left field im- 
age data is provided to the left LCD 10 while the im- 
age of the previous field is held on the right LCD 11. 
Then, when right field image data is received, the im- 

55 age of the left LCD 10 is held while the new image 
data is provided to th right LCD 11. As stated abov , 
when th 3-D mod is ntered, th surround s und 
circuit automatically becomes active, thus three dn 
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mensional images and surround audio processing are 
simultaneously available and outstanding clarity and 
realism of th input image and audio data are provid- 
ed to the user without need of complicated mecha- 
nisms or adjustments. 5 

It will further be noted the the system of the 
above-described second embodiment may be imple- 
mented without provision of a manually operated 
mode switch 33. According to this modification, a 2- 
D or 3-D mode indicator may be recorded in a blank- 10 
ing period, for example, of the video signal such that 
the timing generator assumes the 3-D mode upon de- 
tection of a 3-D mode indicator of the incoming video 
signal. As with the above-described arrangement, 
the surround sound circuit may become active syn- 15 
chronously with the 3-D mode of the timing generator 
such that the head-mounted image display apparatus 
100 automatically distinguishes between incoming 2- 
D or 3-D image data and the same advantages as ob- 
tained in the second embodiment are available while 20 
operation is further simplified. 

Thus, according to the invention, a head- 
mounted image display apparatus is provided which 
provides excellent image and audio characteristics 
along with greatly enhanced convenience and simpli- 25 
city for the user. 

It will further be noted that mechanical shutters or 
other means of blacking out the LCDs 10, 11 may be 
implemented instead of the above proposed method. 



Claims 

1. A head-mounted image display apparatus com- 
prising: 35 

first image display means (16,10,14); 
second image display means (17,11,15); 

and 

interrupt means (23,24) engagable for dis- 
continuing image display by a selected one of 40 
said first or second image display means. 

2. A head mounted image display apparatus as set 
forth in claim 1, wherein said interrupt means 
comprises a first interrupt switch (23) active for 45 
discontinuing image display by said first image 
display means (16,10,14) and a second interrupt 
switch (24) active for discontinuing image display 

by said second image display means (17,11,15). 

50 

3. A head mounted image display apparatus as set 
forth in claim 1, further including display control 
means (4,5) operable such that, when said inter- 
rupt means (23,24) is engaged, a one of said first 

and second image display means (16,10,14 & 55 
17,11,15) at which image display has n t been 
discontinued is active to display a t st patt rn 
(Rg. 4). 



4. A head mounted image display apparatus as set 
forth in claim 2, further including display control 
means (4,5) operabl such that, when both of 
said first and second interrupt switches (23,24) 
are active, a test pattern (Fig. 4) is displayed on 
both of said first and second image display 
means (16,10,14 & 17,11,15). 

5. A head-mounted image display apparatus com- 
prising: 

first image display means (16,10,14); 
second image display means(17,11,15); 

and 

display blackout means (23,24,25) active 
to control a selected one of said first or second 
image display means to display a black image 
surface according to engagement thereof. 

6. A head mounted image display apparatus as set 
forth in claim 5, wherein said display blackout 
means (23.24,25) comprises a first blackout 
switch (23) engagable for causing said first image 
display means (16,10,14) to display said black 
image surface and a second blackout (24) switch 
engagable for causing said second image display 
means (1 7,1 1 , 1 5) to display said black image sur- 
face. 

7. A head mounted image display apparatus as set 
forth in claim 5, further including display control 
means (4,5) operable such that, when said dis- 
play blackout means (23,24) is engaged, a one of 
said first and second image display means (resp. 
16,10,14 & 17,11,15) which does not display said 
black surface image is active to display a test pat- 
tern (Fig. 4). 

8. A head mounted image display apparatus as set 
forth in claim 5, wherein said display blackout 
means comprises black image generating means 
(25) active to supply a black image signal to a se- 
lected one of said first and second image display 
means (resp. 16,10,14 & 17,11,15). 

9. A head mounted image display apparatus as set 
forth in claim 6, further including display control 
means (4,5) operable such that, when both of 
said first and second blackout switches (23,24) 
are engaged, a test pattern is displayed on both 
of said first and second image display means 
(resp. 16,10,14 & 17.11,15). 

10. A head-mounted image display apparatus com- 
prising: 

left image display means (16. 10, 14); 
right image display means (17,11,15); 
left audio output means (36,31); 
right audio output m ans (37,32); and 
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a surround audio circuit (35) selectively 
operable to process audio data supplied to said 
left and right audio output means. 

11. A head mounted image display apparatus as set 
forth in claim 10, further including three dimen- 
sional image detecting means (33) operable such 
that, when three dimensional image data sup- 
plied to said left and right image display means 
(resp. 16,10,14 & 17,11,15) is detected, an output 
of said three dimensional image detecting means 
is active to engage said surround audio circuit 
(35). 

12. A head mounted image display apparatus as set 
forth in claim 10, wherein said left and right audio 
output means comprises left and right earphones 
(31,32). 

13. A head-mounted image display apparatus as set 
forth in claim 10, further including calibration 
means comprising left and right calibration but- 
tons (4,5) operable such that, when said left cal- 
ibration button is depressed, said left image dis- 
play means (16,10,14) displays a black surface 
image and said right image display means 
(17,11,15) displays a test pattern and, when said 
right calibration button is depressed said right im- 
age display means displays a black surface im- 
age and said left image display means displays 
a test pattern. 

14. A head mounted image display apparatus as set 
forth in claim 1 3, wherein said calibration buttons 
are provided on focusing sliders (5) provided for 
focusing said image display means. 

15. A head mounted image display apparatus as set 
forth in claim 10, further comprising calibration 
means including a three position calibration 
switch (4,5) said calibration means operable such 
that, in a center position thereof of said three pos- 
ition calibration switch, calibration operation is 
not engaged and a normal image viewing mode 
is adopted and, at a first side position of said 
three position calibration switch said left image 
display means (16,10,14) is controlled so as to 
display a black surface image and said right im- 
age display means (17,11,15) is controlled so as 
to display a test pattern and, at another side pos- 
ition of said three position calibration switch, said 
right image display means is controlled so as to 
display a black surface image and said left image 
display means is controlled so as to display a test 
pattern. 

16. A head mounted imag display apparatus as s t 
forth in claim 10, furth r including imag proc- 



essing means (22,26) switchabie between a first 
display mode in which a common video signal is 
supplied to each of said left and right imag dis- 
play means (resp. 16,10,14 & 17,11,15) and a 
5 second display mode in which consecutive fields 

of a three dimensional image signal are supplied 
alternately to said left and right image display 
means respectively. 

10 17. A head mounted image display apparatus as set 
forth in claim 16, further including manual switch- 
ing means (33) provided on an outer portion of 
said head-mounted image display apparatus for 
manually selecting between said first display 

15 mode and said second display mode. 
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